Role of cGMP in sildenafil-induced activation of endothelial Ca2+-activated K+ channels.
Intracellular cGMP is an important second messenger in endothelial cells. Because Ca(2+)-activated K(+) channels with large conductance (BK(Ca)) have been shown to regulate endothelial cell functions, the aim of the present study was to examine whether sildenafil modulates BK(Ca) activity in cultured human endothelial cells. Changes of the endothelial cell membrane potential were analyzed using the fluorescence dye DiBAC. The patch-clamp technique was used to study BK(Ca) in human endothelial cells of umbilical cord veins (HUVEC). Intracellular Ca(2+) levels were analyzed using Fura-2 fluorescence imaging. Sildenafil caused a dose-dependent (0.05-5 micromol/l) hyperpolarization of the endothelial cells with a maximum at a concentration of 1 micromol/l. A significant increase of BK(Ca) activity was induced by sildenafil (1 micromol/l) perfusion. BK(Ca) open state-probability (NPo) was also increased by the cGMP-analogue 8-bromo-cGMP (0.5 mmol/l), whereas inhibition of the cGMP-dependent kinase (PKG) had no effect on NPo. PKG-inhibition abolished 8-bromo-cGMP induced BK(Ca) activation, and reduced sildenafil induced NPo. Furthermore, sildenafil caused a significant increase of intracellular calcium that was blocked by the BK(Ca) inhibitor iberiotoxin (100 nmol/l). In conclusion sildenafil activates BK(Ca) by a mechanism, which involves cGMP. The activation of the BK(Ca) is responsible for the sildenafil-induced increase of intracellular Ca(2+).